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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cut the object so that it can be 
arranged in a well-balanced way by deciding an image area to be cut off 
from an image area of a specified object and cutting off the decided 
image area. 

SOLUTION: An image that becomes an object of processing and a 
coordinate that is necessary for processing are inputted by an image 
and coordinate input device 1-1. An image acquired here is stored in an 
input image storing part 1-2-1 in a storage device 1-2. An inputted 
coordinate is stored in an input coordinate storing part 1-2-2. A user 
roughly specifies the area of an object. Colors of pixels that are 
included in the specified area are stored and are set as an initiaLarea of ^: 
the specified area. In such cases, the area of an acquired object area is 
represented as the number of pixels included in the area, and a 
rectangle that makes the center of gravity of the object area a center is 
calculated so that the object area may be a specific ratio that is 
preliminarily set. A part of an image can be cut off from the original 
image based on the coordinate of the rectangle. 
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* NOTICES * 

JPO and NCI PI are not responsible for any - 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The field of arbitration specified as an assignment means to specify the field of the arbitration 
in an image, or the location of arbitration, or the location of arbitration, Or a specific means to pinpoint 
the field of arbitration or the location of arbitration thru/or the image field of the body which exists 
around it from the pixel information on the circumference of it. The image processing system 
characterized by having a cutoff field decision means to determine the image field which should be cut 
off and carried out from the image field of the specified body, and the image cutoff means which cuts off 
the determined image field. 

[Claim 2] The aforementioned cutoff field decision means is an image processing system according to 
claim 1 characterized by having a means to adjust the image area size which should be cut off and 
carried out to the magnitude which was able to be defined beforehand. 

[Claim 3] An analysis means to analyze the field of arbitration specified as an assignment means to 
specify the field of the arbitration in an image, or the location of arbitration or the location of arbitration 
thru/or color distribution of the circumference of it, A condition accommodation means to adjust the 
conditions for specifying the face image which exists in an image based on an analysis result, A face 
image specification means to pinpoint the face image field which exists on the specified field of 
arbitration or the location of arbitration thru/or the outskirts of it based on the adjusted conditions, The 
image processing system characterized by having a cutoff field decision means to determine the image 
field which should be cut off and carried out from the pinpointed face image field, and the image cutoff 
means which cuts off the determined image field. 

[Claim 4] The aforementioned cutoff field decision means is an image processing system according to 
claim 3 characterized by having a means to adjust the image area size which should.be cut off arid 
carried out on the basis of the field of arbitration specified by said assignment means, or the location of 
arbitration. 

[Claim 5] A means for said face image specification means to add processing of noise rejection, labeling, 
etc. to the pinpointed face image field, and to create a face mask, A means to search the perpendicular 
direction in the created face mask, and to generate a histogram in quest of total of the differential value 
of the perpendicular direction of the brightness of the subject-copy image pixel corresponding to the 
face mask concerned, The image processing system according to claim 3 to 4 characterized by having a 
means to detect the medial axis of a face, from the configuration of the generated histogram. 
[Claim 6] A means for said face image specification means to add processing of noise rejection,* labeling, 
etc. to the pinpointed face image field, and to create a face mask, A means to search the horizontal 
direction in the created face mask, and to generate a histogram in quest of the average of the 
brightness of the subject-copy image pixel corresponding to the face mask concerned, The image 
processing system according to claim 3 to 4 characterized by having a means to detect the vertical 
position of a nose, from the configuration of the generated histogram. 

[Claim 7] A means for said face image specification means to add processing of noise rejection, labeling, 
etc. to the pinpointed face image field, and to create a face mask, A means to search the horizontal 
direction in the created face mask, and to generate a histogram in quest of the average of the 
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brightness of the subject-copy image pixel corresponding to the face mask concerned, The image 
processing system according to claim 3 to 4 characterized by having a means to detect the vertical 
position of an eye, from the configuration of the generated histogram. 

[Claim 8] A means for said face image specification means to add processing of noise rejection, labeling, 
etc. to the pinpointed face image field, and to create a face mask, A means to search the horizontal 
direction in the created face mask, and to generate a histogram in quest of the average of the 
brightness of the subject-copy image pixel corresponding to the face mask concerned, The image 
processing system according to claim 3 to 4 characterized by having a means to detect the vertical 
position of opening, from the configuration of the generated histogram. 

[Claim 9] Said face image specification means is claim 7 characterized by having a means by which ask 
for the mid gear between the vertical position of the eye detected from the configuration of said 
histogram, and the vertical position of opening, and the mid gear concerned detects the width of face of 
said face mask, and an image processing system according to claim 8. 

[Claim 10] The aforementioned cutoff field decision means is claim 3 characterized by having a means to 
adjust the location of the image field which should be cut off and carried out based on said face image 
field, the medial axis of said face, the vertical position of said nose, the vertical position of said eye, the 
vertical position of said opening, and the width of face of said face mask, and an image processing 
system according to claim 5 to 9. 

[Claim 11] The aforementioned cutoff field decision means is claim 3 characterized by having a means to 
adjust the image area size which should be cut off and carried out based on said face image field, the 
medial axis of said face, the vertical position of said nose, the vertical position of said eye, the vertical 
position of said opening, and the width of face of said face mask, and an image processing system 
according to claim 5 to 9. 

[Claim 12] The aforementioned cutoff field decision means is an image processing system according to 
claim 1 to 11 characterized by having the image amendment means which amends the image of some 
image fields of the determined whole image field or the determined image field. 

[Translation done.] 
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JPO and NCI PI. are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The computer by which this invention performs an image processing, a word, 
processor, a pocket mold information tool, It is a thing about the image processing system used for 
information processors, such as a copy machine, scanner equipment, and FAX. What a user can specify 
the coordinate of the arbitration on the image concerned as using coordinate input units, such as a 
mouse, and a pen, a tablet, especially, Or carry out photo electric conversion of what has coordinate 
assignment using ink which is different in the image beforehand printed by paper etc., and it sets to the 
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image processing system made in that of inputting the coordinate specified as the image concerned. It is 
related with the image processing system which can cut off and carry out the body in an image in the 
magnitude and the location of arbitration. 
[0002] 

[Description of the Prior Art] When cutting down conventionally the image containing the body made 
into the purpose, or a face, if it is a photograph, will cut off in the target magnitude by scissors, a cutter, 
etc., or Moreover, in the case of the image electronically changed with a CCD camera or scanner 
equipment Two coordinates were specified using coordinate input units, such as a mouse, by the . 
software for performing an image processing, and the rectangle which made the two points the diagonal 
line is specified as a field [claims 1 and 10]. (for example, image-processing software PhotoShop of an 
Adobe company etc.) 

[0003] Moreover, conventionally, after cutting off an image as the body made into the purpose is 
arranged with sufficient balance since the image containing the target body is outputted as an image of 
specific size, it is expanding/ reducing and, in the case of the photograph, it is performed in required size 
using the copy machine etc. In the case of an electronic image, it is easy to change magnitude into the 
target size, but the activity of cutting off the image with which the body has been first arranged with 
sufficient balance is performed [claim 2]. 

[0004] Moreover, it is a face texture (here, the part except the hair of a face is pointed out.) 
conventionally, the following — being the same — in order to extract the field to express from an image, 
smearing away the field which human being judged to be a face texture by viewing of an operator is 
performed. Moreover, in the case of the electronic image, the specification methods (image-processing 
software PhotoShop of the above and an Adobe company etc.) of a field which the color of the pixel 
specified with coordinate input units, such as a mouse, and the similar color are merged, and is made 
into one field are performed. Moreover, analyze color distribution of human being s face texture 
beforehand, and the probability density function is set up. It asks for the probability density by making a 
RGB value, a HSV value, etc. of an input pixel into an argument. There is also the technique of making a 
pixel with beyond a fixed probability a face texture field [claim 3]. (Funayama, Yokoya, Iwasa, Takemura, 
"coordination of the model of two or more dynamic networks and application to the face components 
extract", an Institute of Electronics, Information and Communication Engineers technical report, PRU 
95-179, pp.1 5-22, 1995.) 

[0005] Moreover/ the approach by viewing of an operator was common for asking for a rectangle 

including the field showing the face texture in an image conventionally [claim 4]. * 

[0006] Moreover, there is an approach it is supposed that the approach of detecting the medial axis of a 
face has a conventionally common approach by viewing of an operator, typical technique extracts the 
beige part of a face as a field, projects the field, a histogram is obtained, the endpoint of right and left of 
a face is decided from there, and the center is the, medial axis of a face [claim 5]. (JP.7-18101 2,A) 
[0007] Conventionally moreover, the method of detecting the vertical position of the nose of a face, the 
vertical position of an eye, and the vertical position of opening The approach by viewing of an operator 
is common. Typical technique The image template of a nose There is technique made to match with an 
input image (). [ R.] Brunelli and T.Poggio and *Face Recognition: Features versus Templates* and IEEE 
Transactions on- Pattern- Analysis . and Machine -Intelligence, -Vol.1 5, Wo.10 r ppr1 042-1052, 1993; Moreover, 
the technique detected by projecting a shade image and an edge image and investigating the crest and 
trough of a histogram is also proposed [claims 6-8]. (the above-mentioned RBrunelli and T.Poggio, 
*Face Recognition: Features versus Templates*, IEEE Transactions on Pattern Analysis and Machine 
Intelligence, Vol.15, No.10, pp.1 042-1 052, 1993.) 

[0008] Moreover, there is an approach it is supposed that the approach of detecting the width of face of 
a face has a conventionally common approach by viewing of an operator, typical technique extracts the 
beige part of a face as a field, projects the field, a histogram is obtained, the endpoint of right and left of 
a face is decided from there, and the distance of the both-ends point is the width of face of a face 
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[claim 9]. (JP,7-181012,A) 

[0009] Moreover, conventionally, after cutting off an image as the face which he wears the purpose as 
mentioned above is arranged with sufficient balance since the image containing the target face is 
outputted as an image of specific size, a copy machine etc. is used, and it is expanding/reducing at 
required size. Moreover, in the case of an electronic image, it is easy to change magnitude into the 
target size, but the activity of cutting off the image with which the face has been first arranged with 
sufficient balance is required. Moreover, it is made for the face size in an image to turn into suitable size 
beforehand by adjustment of a user, the frame on a screen is moved so that a face may be contained by 
viewing of a user in the center, and JP,64-82854,A is proposed as what outputs the image which exists 
within the limit [claim 11]. 

[0010] Moreover, in order to raise the visibility of the person face in a photograph or an image 
conventionally, in the case of the photograph, the light exposure for baking is adjust at the time of a 
print, and when an image is electronic, there is software which can perform contrast, a color tone, 
adjustment and edge enhancement of brightness, shading off processing, etc. [claim 12], (image 
processing software PhotoShop of the above and an Adobe company etc.) 
[0011] 

[Problem(s) to be Solved by the Invention] However, in order to cut off to the target magnitude ** by 
scissors, a cutter, etc. if it is a photograph when cutting down the image which contains a body and a 
face like before, Actually working using scissors, a cutter, etc. is very time and effort. Skill is required 
for cutting a target body and a target face in the image arranged with sufficient balance. The software 
for performing the image processing of the image electronically changed using the thing and scanner 
equipment which were acquired by the CCD camera Usually, the rectangle which made the two points 
the diagonal line by specifying two coordinates will be specified as a field using coordinate input units, 
such as a mouse. (For example, the image-processing software PhotoShop of an Adobe company) etc., 
Require skill for cutting a target body and a target face in the image arranged with sufficient balance, 
and Moreover, when cutting off the image which has arranged the body and face with sufficient balance 
in the center when a target body and a target face exist in the edge of a screen, after cutting off, 
actuation in which a location was changed so that the body may come in the center further was 
demanded [claims l and 10]. 

[0012] Moreover, after cutting off an image as the body made into the purpose as mentioned above is 
arranged with, sufficient balance since the image which contains the target body like before is outputted 
as an image of specific size, although it will perform using a copy machine etc. .what.- is expanded /.. 
reduced in required size In order for the size of the cut-off image to change with cases and to obtain 
the image of the target size, must calculate the rate of expansion/contraction and, in the case of a 
troublesome and electronic image, it is easy to change magnitude into the target size, but As stated 
above, the activity of cutting off the image with which the body has been first arranged with sufficient 
balance is needed, and, at a time, an activity cannot be managed [claim 2]. 

[0013] Moreover, the activity of smearing away the field which human being judged to be a face texture 
by viewing of an operator in order to extract the field which expresses a face texture like before from an 
image It carries out. an image — a photograph — be — an electronic thing — be — it is very 
troublesome — In addition to this, an activity- to be warned fine distinguishes the boundary line~of -a part, 
by different color with correctly with a face texture field. Moreover, the specification method of a field 
which the color of the pixel specified with coordinate input units, such as a mouse, and the similar color 
are merged in the case of an electronic image, and is made into one field (the above) By the image- 
processing software PhotoShop of an Adobe company Since the color of the skin of a face differs from 
the color of a lip and an eye, in order to extract the whole face texture, it is necessary to unify that 
activity how many times, and even if it is the same face texture under the effect of shading etc., for a 
certain reason, that from which the color differs greatly needs to unify two or more activities similarly by 
the location. Moreover, analyze color distribution of human beings face texture beforehand, and the 
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probability density function is set up. It asks for the probability density by making a RGB value, a HSV 
value, etc. of an input pixel into an argument The technique (Funayama, Yokoya, twasa, Takemura, 
"coordination of the model of two or more dynamic networks and application to the face components 
extract", an Institute of Electronics, Information and Communication Engineers technical report, PRU 
95-179, pp.1 5-22, 1995.) of making a pixel with beyond a fixed probability a face texture field When the 
colors of the skin differ by the image from which brightness differs extremely by the difference among 
photography conditions, or different race, it may be unable to extract well [claim 3]. 
[0014] Moreover, in order to have asked for the rectangle including the field which expresses the face 
texture in an image to the conventional business, the approach by viewing of an operator was common, 
an image — a photograph — be — an electronic thing — be — [claim 4] which is an activity with 
troublesome it. 

[0015] Although the medial axis of a face is detected like before, moreover, the approach by viewing of 
an operator Extract the beige part of a face as a field, project the field, and a histogram is obtained. The 
approach (JP,7-181012,A) it is supposed that the endpoint of right and left of a face is decided from 
there, and the center is the medial axis of a face Although it is satisfactory when the face has turned to 
the transverse plane completely, when having turned to width somewhat, the medial axis obtained here 
will not be a medial axis of a right face [claim 5]. 

[0016] moreover Like before, the image template of a nose Technique made to match with an input 
image 0 [ RBrunelli ] and T.Poggio and *Face Recognition: Features versus Templates* and IEEE 
Transactions on Pattern Analysis and Machine Intelligence, Vol.15, No.10, pp.1 042-1 052, and 1993. When 
it is desirable for the size of the nose which it is going to extract to be known and it is not known Since 
the template of various sizes must be matched to an input image, Great computation time is required. 
By projecting a shade image and an edge image and investigating the crest and trough of a histogram 
Technique to detect (this RBrunelli) and T.Poggio and *Face Recognition: Features versus Templates*, 
IEEE Transactions on Pattern Analysis andMachine Intelligence, Vol.15, No.10, pp.1 042-1 052, and 1993. 
When whether a face texture field is known or a background is known do not have a prerequisite, it 
causes an incorrect extract [claims 6-8]. 

[0017] Moreover, extract the beige part of a face as a field like before, project the field, and a histogram 
is obtained. The approach (JP,7-181012,A) it is supposed that the endpoint of right and left of a face is 
decided from there, and the distance of the both-ends point is the width of face of a face The face field 
needs to be first extracted correctly based on color information, when the same color as a face texture 
is in a background region, it is judged to the part which originally is not a face texture field that it is a 
face texture, or there is risk of it being judged that parts which are originally face textures, such as a 
part which is the shadow of a face texture field conversely, are not so. Moreover, by the face which the 
face width detected by the case where the lug is reflected in the image, and the case where that is not 
right might be different, and inclined, it is possible that width of face comes out more greatly than 
original [claim 9]. 

[0018] Moreover, after cutting off an image as the face which he wears the purpose like before is 
arranged with sufficient balance, what is expanded / reduced will perform it in required size using a copy 
machine etc., but in order to change with cases and to obtain the image of the target size, the size of 
the cut-off image must-calculate the rate of expansion/contraction, and is -troublesome. In the case of 
an electronic image, it is easy to change magnitude into the target size, but The activity of cutting off 
v the image with which the face has been first arranged with sufficient balance as stated above is needed. 
The approach (JP,64-82854,A) which an activity cannot be managed at a time and automated to some 
extent It is made for the face size in an image to turn into suitable size beforehand by adjustment of a 
user. The frame on a screen is moved so that a face may be contained by viewing of a user in the 
center. It is made for the face size in an image to turn into suitable size beforehand at the thing of 
outputting the image which exists within the limit, and this appearance. A user makes it move visually so 
that the endpoint of the horizontal line of T mark which appears on a screen may lap with both eyes, 
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and it is said that the image in the rectangle which gave the suitable margin from the T mark is 
outputted [claim 1 1]. 

[0019] Moreover, in order to raise the visibility of the person face which is in a photograph or an image 
like before, in the case of a photograph, what adjusts the light exposure for baking at the time of a print 
is an activity of which skill is required very much. When an image is electronic, the software which can 
perform contrast, a color tone, adjustment and edge enhancement of brightness, shading-off processing, 
etc. must usually perform various actuation by trial and error until it requires skill also about these 
(image-processing software PhotoShop of the above and an Adobe company etc. and adjustments) and 
the target image is obtained [claim 12]. 
[0020] 

[Means for Solving the Problem] This invention is made for the purpose of solution of the above- 
mentioned technical problem. Invention according to claim 1 The field of arbitration specified as an 
assignment means to specify the field of the arbitration in an image, or the location of arbitration, or the 
location of arbitration, Or a specific means to pinpoint the field of arbitration or the location of 
arbitration thru/or the image field of the body which exists around it from the pixel information on the 
circumference of it, It is the image processing system characterized by having a cutoff field decision 
means to determine the image field which should be cut off and carried out from the image field of the 
specified body, and the image cutoff means which cuts off the determined image field. 
[0021] Moreover, invention according to claim 2 is an image processing system according to claim 1 
characterized by equipping the aforementioned cutoff field decision means with a means to adjust the 
image area size which should be cut off and carried out to the magnitude which was able to be defined 
beforehand. 

[0022] Moreover, an assignment means by which invention according to claim 3 specifies the field of the 
arbitration in an image, or the location of arbitration, An analysis means to analyze the specified field of 
arbitration or the location of arbitration thru/or color distribution of the circumference of it, A condition 
accommodation means to adjust the conditions for specifying the face image which exists in an image 
based on an analysis result, A face image specification means to pinpoint the face image field which 
exists on the specified field of arbitration or the location of arbitration thru/or the outskirts of it based 
on the adjusted conditions, It is the image processing system characterized by having a cutoff field 
decision means to determine the image field which should be cut off and carried out from the pinpointed 
face image field, and the image. cutoff means which cuts off the determined image field. 
[0023] Moreover, invention according to claim 4 is an image processing system according : to claim 3 
characterized by equipping the aforementioned cutoff field decision means with a means to adjust the 
image area size which should be cut off and carried out on the basis of the field of arbitration specified 
by said assignment means, or the location of arbitration. 

[0024] Invention according to claim 5 moreover, said face image specification means A means to add 
processing of noise rejection, labeling, etc. to the pinpointed face image field, and to create a face mask, 
A means to search the perpendicular direction in the created face mask, and to generate a histogram in 
quest of total of the differential value of the perpendicular direction of the brightness of the subject- 
copy image pixel corresponding to the face mask concerned, It is the image processing system 

according to-claim 3 to 4 characterized by having a- means to detect the medial axis of a face, from the - 

configuration of the generated histogram. 

[0025] Invention according to claim 6 moreover, said face image specification means A means to add 
processing of noise rejection, labeling, etc. to the pinpointed face image field, and to create a face mask, 
A means to search the horizontal direction in the created face mask, and to generate a histogram in 
quest of the average of the brightness of the subject-copy image pixel corresponding to the face mask 
concerned, It is the image processing system according to claim 3 to 4 characterized by having a means 
to detect the vertical position of a nose, from the configuration of the generated histogram. 
[0026] Invention according to claim 7 moreover, said face image specification means A means to add 
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processing of noise rejection, labeling, etc. to the pinpointed face image field, and to create a face mask, 
A means to search the horizontal direction in the created face mask, and to generate a histogram in 
quest of the average of the brightness of the subject-copy image pixel corresponding to the face mask 
concerned, It is the image processing system according to claim 3 to 4 characterized by having a means 
to detect the vertical position of an eye, from the configuration of the generated histogram. 
[0027] Invention according to claim 8 moreover, said face image specification means A means to add 
processing of noise rejection, labeling, etc. to the pinpointed face image field, and to create a face mask, 
A means to search the horizontal direction in the created face mask, and to generate a histogram in 
quest of the average of the brightness of the subject-copy image pixel corresponding to the face mask 
concerned, It is the image processing system according to claim 3 to 4 characterized by having a means 
to detect the vertical position of opening, from the configuration of the generated histogram. 
[0028] Moreover, invention according to claim 9 is claim 7 characterized by equipping said face image 
specification means with a means by which ask for the mid gear between the vertical position of the eye 
detected from the configuration of said histogram, and the vertical position of opening, and the mid gear 
concerned detects the width of face of said face mask, and an image processing system according to 
claim 8. 

[0029] Moreover, invention according to claim 10 is claim 3 characterized by equipping the 
aforementioned cutoff field decision means with a means to adjust the location of the image field which 
should be cut off and carried out based on said face image field, the medial axis of said face, the vertical 
position of said nose, the vertical position of said eye, the vertical position of said opening, and the 
width of face of said face mask, and an image processing system according to claim 5 to 9. 
[0030] Moreover, invention according to claim 11 is claim 3 characterized by equipping the 
aforementioned cutoff field decision means with a means to adjust the image area size which should be 
cut off and carried out based on said face image field, the medial axis of said face, the vertical position 
of said nose, the vertical position of said eye, the vertical position of said opening, and the width of face 
of said face mask, and an image processing system according to claim 5 to 9. 

[0031] Moreover, invention according to claim 12 is an image processing system according to claim 1 to 
11 characterized by equipping the aforementioned cutoff field decision means with the image 
amendment means which amends the image of some image fields of the determined whole image field or 
the determined image field. 
[0032].. 

[Embodiment of the Invention] The block diagram of the image processing system by this invention is 
shown in drawing 1 . The image set as the object of processing and a coordinate required for processing 
are inputted by an image and the coordinate input unit 1-1. When the image acquired here is a digital 
signal, as it is, in the case of an analog signal, it is digitized, and it is stored in the input image storing 
section 1-2-1 in storage 1-2. The inputted coordinate is stored in the input coordinate storing section 
1-2-2. These two are made into input, with an image processing system 1-3, an appropriate image 
processing is performed and the image or coordinate acquired as a result is stored in output image 
storing section 1-2-3 in storage 1-2, and the output coordinate storing section 1-2-4, respectively. 
[0033] Drawing 2 and drawing 3 show the detail of the image in drawing 1 , and the coordinate input unit 

[0034] In drawing 2 , the image which the picture input device and the coordinate input unit consisted of 
a separate system, respectively, and was inputted from the picture input device 2-1 is stored in the 
input image storing section 1-2-1 in storage 1-2, and the coordinate inputted from the coordinate input 
unit 2-2 is stored in the input coordinate storing section 1-2-2 in storage 1-2. The equipment holding 
digitized images, such as a device, magnetic storage, etc. which were connected to networks, such as a 
camera which can carry out the direct input of the image digitized using a solid state image sensor 
(CCD) as a picture input device 2-1, and a thing which can digitize a **** photograph and printed 
matter using scanner equipment etc. or the Internet, etc. can be considered. A coordinate input device 
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can consider the mouse which can be made to be able to display a pointer on a display and can input a 
coordinate, the equipment of a trackball and a pen mold, the pen mold using a tablet or a coordinate 
input device with a finger, etc. 

[0035] It consists of two, the image reader 2-3, an image, and the decollator 2-4 of a coordinate, in the 
image and coordinate input unit of drawing 3 . When both the image containing the body set as the 
object of processing and the coordinate inputted exist on one image, it uses here. For example, when 
the line and the point of expressing a coordinate with a specific color are drawn on the photograph, only 
the color component is taken out, it will dissociate as another image, the location of the point in the 
image or a line will be analyzed, and a coordinate will be taken out. 

[0036] The example of assignment of the field of the body in the image by the user is shown in drawing 
4 . First, the image shown by drawing 4 and a pattern as shown with the continuous line shown on it or a 
point are inputted into the image and the coordinate input unit 1-1 which were shown previously. When 
a rectangle pattern like 4-1 is inputted, it considers as the coordinate which expresses an input area 
with the coordinate of the upper left, and two lower right coordinates. Case [ whose input configuration 
is / like 4-4, 4-10, 4-11, 4-12, and 4-13 ], an input coordinate turns into a coordinate at the upper left 
of the circumscription rectangle (shown by the dotted line on each image) of those patterns, and a lower 
right coordinate. In addition, even when other patterns are inputted, it can have two coordinates showing 
the circumscription rectangle of the pattern, and can be regarded as a user input field. However, even if 
an input configuration cannot obtain a circumscription rectangle in a straight line etc. like 4-2, 4-3, 4-5, 
and 4-6 or a circumscription rectangle is obtained, when an aspect ratio in every direction is extremely 
large, a suitable rectangle field is set up in accordance with the average aspect ratio of an object object 
in every direction (when an object object is strange, it considers as a square). For example, the 
circumscription rectangle of an input configuration is [ an object object ] extremely thin perpendicularly 
by human being s face like 4-2 0. or a circumscription rectangle is not obtained in a perpendicular 
straight line — a case — a lengthwise direction — a rectangle can be set up as lateral width of face 
(dotted line in drawing), and die length which applies a fixed ratio and is obtained to height can be made 
into an input coordinate with the upper left coordinate and lower right coordinate. Considering as an 
input coordinate like 4-7, 4-8, and 4-9 with two coordinates of the rectangle which multiplied the 
circumscription rectangle of an input configuration by the specific ratio in every direction, and was 
expanded to it is also considered. 

[0037] Assignment of the body by the user shows not a field but the example of assignment in the case 
of a location to drawing 5 . When user assignment is one point as shown in 5-1, it can have the 
coordinate of the point and can consider as an input coordinate. In the case of a certain pattern instead 
of one point, like 5-2, user assignment can make the core of the circumscription rectangle an input 
coordinate. 

[0038] [Gestalt 1 of operation] The flow chart of the image processing system by this invention is 
shown in drawing 7 . First, a user specifies an objective field roughly as shown by drawing 4 . Or an 
objective location is roughly specified as shown by drawing 5 . To drawing 6 , from user assignment to 
the extract of a field is illustrated. When it is the field (6-1-1) which was specified by the user (S1-1), 
what made small the circumscription rectangle of the pattern in which the field is shown by the suitable 
ratio (6-1-2) is memorized as a-setting field (S1 -7). When it is the Jocation (6-2-1) which was specified 
by the user (S1-2), a rectangle (6-2-2) suitable as a core is set up (S1-3), and the point which shows 
the location is memorized as a setting field (S1-7). 

[0039] The color of the pixel contained in the setting field is memorized, and the (S1-4) setting field is 
set up as an initial field of a body field (S1-5). 

[0040] Drawing 8 includes the pixel in a body field, when it is drawing showing the pixel of a body field, 
the pixel (8-2) which adjoins the body field (8-1) is found out and the color of the pixel fulfills one of the 
following conditions (S1-6) (S1-9). 

[0041] 1. 2when color [ of the pixel concerned ] and color of a certain pixel in body field which adjoins 
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the pixel are within the specific color difference. — when the color of the pixel concerned and the color 
of the pixel memorized by S1-4 are within . the specific color difference, investigate this about the 
contiguity pixel of all body fields, and repeat this until the pixel which can be included in a body field 
stops existing. And finally a body field is obtained (6-3-1). (S1-8) In addition, although various indexes as 
the color difference are proposed, the color difference type of Godlove as shown, for example in "I. 
H.Godlove, "Improved Color-Difference Formula with Applications to the Perceptibility and Acceptability 
of Fadings" J.OptSoc.Am., 41, 11, pp.760-772, and 1951." etc. can be used. 

[0042] The area of the body field (6-4-1) obtained as mentioned above is expressed as the number of 
pixels contained in a field, and it asks for the rectangle (6-4-3) centering on the center of gravity (6-4- 
2) of the body field so that the body area may become the specific ratios (for example, 30 etc.% etc.) set 
up beforehand. If it thinks also in a square, a rectangle is united with the aspect ratio of a television 
screen and it is the aspect ratio of 4:3 and Hi-Vision, 16:9 etc. sets up a suitable value with application. 
Although it centers on the center of gravity of a body field, according to application, it should shift in the 
suitable vertical and horizontal location also about this. In addition, how to search for a center of gravity 
is described at "Yanaida, "robot vision", Shokodo, and ISBN4-7856-3074-4 C3355, 1990.", etc. Some 
images can be cut out from a subject-copy image based on the coordinate of the rectangle. 
[0043] [Gestalt 2 of operation] The image cut off by the gestalt 1 of the above-mentioned 
implementation using the equipment of a publication is expanded or reduced to suitable size, and it 
memorizes to storage. The memorized image can be used with suitable application. For example, it is 
drawing showing the example which invested in some images in the document etc., drawing 10 acquires 
the image (10-1) of an automobile with a digital camera etc., and when [ like ] keeping watch in a report 
with which it has a specific format and the frame of specific image size is offered in the partial image 
which included only the automobile among the image (10-2), it can use this equipment. 
[0044] [Gestalt 3 of operation] Since this equipment is constituted, color distribution of the skin human 
being's face is beforehand analyzed in the following procedures. 

[0045] 1. Create Image from which Human Being Extracted Only Skin Part of Face by Handicraft from 
Image with which Person Face is Reflected ( Drawing 12 ). 

2. Plot the histogram of the frequency of occurrence for color distribution of a pixel in 3; these skin 

partial images that create the two or more persons same image also about a part for another person 

about a hue (11-1), saturation (11-2), and each lightness (11-3) ( drawing 1 1 ). 

[0046] 4. Ask for Average and Distribution of Distribution with Each Histogram, and Ask for Normal 

Probability Density Function Which Fits Distribution Best (11-1-2, 11-^2-2, 11-3-2). 

In this way, color distribution of the skin of a face can be expressed with the normal probability density 

function (Phue (hue), P sat (sat), Pval (val)) expressed with two arguments, the average and distribution 

(each, muhue, sigmahue2, musat, sigmasat2, muval, sigmaval2), about a hue, saturation, and each 

lightness. This function is called a skin field probability density function. Each function is expressed as 

follows. 

[0047] 

Phue (hue) - N (muhue, sigmahue2) ... Formula 1 Psat (sat) - N (microsecondat, sigmasat2) ... Formula 2 
Pval (val) - N (muval, sigmaval2) ... the type 3 — a value (for example, it sets to the distribution 

histogram of the hue of 11-1) which shifts from an average greatly- in addition in case it applies to 

normal distribution in quest of an average and distribution When the hue of almost all pixels is 
distributed about over **30 focusing on the 20th place, the value of -150 [ 100 ] After removing the 
pixel in which the number of metaphors has those hue values in order to estimate distribution greatly at 
least as outlying observation, the way which calculated an average and distribution can obtain the bell 
curve (probability density function) applied more to right distribution. 

[0048] Now, the flow of processing of equipment is shown in drawing 32 . First, based on a user input, 
the first processing field is set up at the step of S1-0. In drawing 9 , like [ according to the Ruhr which 
was explained until now when the pattern in which a field is shown by the user like 9-1 was inputted ] 9- 
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2 in a processing field, when only a location is inputted like 9-4, a processing field is set up like 9-5. The 
hue value of each pixel, a saturation value, and a lightness value are assigned to three normal probability 
density functions which make an argument the hue searched for for the foregoing paragraph in the 
setting field, saturation, and lightness, respectively, and a probability is searched for, and let a pixel 
which each probability becomes more than a specific ratio be the first face texture candidate pixel (S2- 
1). At this time, like 5%, the probability to set up should be set up more smallish so that as large the 
range as possible may be taken. Thus, let the pixel which may be the skin somewhat be the first skin 
candidate pixel in the field set up by user assignment. And it asks for an average and distribution of the 
hue of the pixel, saturation, and lightness (S2-2). Although it said that selection of a skin candidate pixel 
is performed on the basis of a probability here, it is also effective to adjust a threshold suitably with the 
property of an image pick-up system etc. with the value near the pixel value (a hue, saturation, 
lightness) in this probability. 

[0049] new — calculating — having had — a hue — saturation — lightness — an average — 
distribution — respectively — mu — hue — ' — sigma — hue — ' — two — mu — sat — ' — sigma - 
- sat — ' — two — mu — val — ' — sigma — val — ' — two — ** — carrying out — if — a hue — 
saturation — lightness — an argument — ** — having carried out — being new — a probability density 
function — Phue — 1 (hue) — Psat — ' (sat) — Pval — 1 (val) — respectively — as follows — 
expressing — having . 

Phue' (hue) - N (muhue\ sigmahue'2) ... Formula 4 Psat* (sat) - N (microsecondat\ sigmasat'2) ... 
Formula 5 Pval' (val) - N (muval\ sigmaval'2) ... Formula 6 The pixel which constitutes a face texture 
using this function is chosen. 

[0050] 1. Make into initial value first all the pixels contained in an image, and the face texture probability 
(Phue' (hue)) acquired considering the hue value as an argument in it removes the pixel below constant 
value (S2-3). 

2. Next, the face texture probability (Phue' (sat)) acquired considering the saturation value as an 
argument removes the pixel below constant value (S2-4). 

3. Finally the face texture probability (Phue' (val)) acquired considering the lightness value as an 
argument removes the pixel below constant value (S2-5). 

[0051] Here, the minimum of the probability set up as a threshold is set up more highly than the time of 
asking for the first face texture candidate pixel. For example, the latter is made into **** of 30% if the 
former is 5%. A pixel which was incorrect-extracted as. a noise by this when it asked for the first face 
texture candidate pixel will also have the description of not being incorrect-extracted, by the technique 
performed in the latter part. 

[0052] Although it said that selection of a face texture pixel is performed on the basis of a probability 
here, it is also effective to adjust a threshold suitably with the property of an image pick-up system etc. 
with the value near the pixel value (a hue, saturation, lightness) in this probability. For example, drawing 
14 is drawing showing the relation between lightness and frequency, when reference is made about 
lightness, with the hair of a face texture and hair, lightness differs clearly, and when a histogram is taken, 
the crest (14-3) which expresses the hair of hair to the one where a lightness value is smaller, and 
expresses a face texture field to the comparatively higher one [ lightness / ******** (14-2) and ] will 
appear ( drawing 1 4 -)» If a pixel is-simply. chosen by making a probability into a threshold- to the image 
shown by 14-1, a threshold may be set as a location like 14-2, and a part of hair of hair may be 
extracted as a face texture pixel. Then, in such a case, an algorithm (it introduces to Yanaida, "robot 
vision", Shokodo, and ISBN4-7856-3074-4 C3355 and 1990.) like the discriminant analysis of Otsu is 
applied below with a suitable lightness value, and it becomes possible to set the threshold of lightness 
as a more suitable value like 14-5. 

[0053] By the above approaches, a face texture field image like 12-3 can be obtained by updating a face 
texture function accommodative. This has the advantage that the incorrect extract by the noise 
decreases, compared with the face texture field image (12-2) obtained by the technique extracted with 
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a fixed function like before. 

[0054] [Gestalt 4 of operation] A face texture field image is first obtained with the equipment of a 
publication in the gestalt 3 of the above-mentioned implementation. Like drawing 1 6 , a core [ the 
specified coordinate ] t assignment of a user considers the minimum rectangle on a setup (16-1-1), and, 
only in the case of a location (16-1-0), makes the field (16-1-3) between rectangles (16-1-2) only with 
larger a few than it the initial value of window region. Window region is gradually enlarged until it enlarges 
the window region little by little as shown in 16-2 and 16-3, and one of four sides of an outside 
rectangle arrives at the edge of an image. And it asks for distribution of the pixel in window region in the 
face texture field image corresponding to an input image. Distribution becomes the largest when profile 
parts other than a face texture and a face texture exist in a window region part, as shown in 16-4. 
Therefore, window region is enlarged little by little and it considers as a rectangle including the field 
which expresses a face texture for the outside rectangle in the time of distribution serving as max. 
[0055] In the case of the pattern (15-1) with which assignment by the user expresses a field as shown 
in drawing 15 R> 5 instead of a location, a suitable ratio is applied and it is set as initial value so that the 
outside rectangle for expressing window region may become smaller than the rectangle (15-2) obtained 
by user assignment (15-3). window region was enlarged gradually, and from the rectangle (15-2) 
obtained by user assignment, the inside rectangle applied the suitable ratio and enlarged — it repeats 
until it becomes a rectangle (15-4). It asks for distribution of a window region part like the foregoing 
paragraph, and considers as a rectangle including the field which expresses a face texture for the 
outside rectangle in the time of distribution serving as max. In addition, when there is constraint that the 
user appointed field has seldom shifted from the face field, it can have the rectangle which applied the 
fixed ratio and was enlarged in the rectangle obtained by user assignment, and can also consider as a 
rectangle including the field showing a face texture. 

[0056] [Gestalt 5 of operation] It is under [ rectangle / which includes the face texture field obtained by 
the gestalt 4 of the above-mentioned implementation with the equipment of a publication to an input 
color picture (17-1) ] setting. By combining the connection pixel with the gestalt 3 of the above- 
mentioned implementation first to the face texture field image (17-3) obtained with the equipment of a 
publication, a label image is created, and it leaves only a label field with the biggest area, and let it be a 
binary image (S3-1). (17-4) A hole is plugged up by transposing the black pixel (hole) surrounded by the 
white pixel to a white pixel about the field which remained here (S3-2). (17-5) To this image, contraction 
processing is performed once first (S3-3), a label image is again created at this time, and it leaves only 
the maximum area field (S3-4). After performing expansion processing n times to this image (S3-5), 
contraction processing is performed n times (S3-6), and (S3-7) and a face mask are obtained by finally 
leaving only the maximum area field again (17-6). n should choose the suitable value with image sizes, 
properties, etc., such as 3-4, here. In addition, expansion processing and contraction processing are 
introduced to "Yanaida, "robot vision", Shokodo, and ISBN4-7856-3074-4 C3355, 1990.", etc. 
[0057] The face mask (17-6) obtained by the above-mentioned approach is used for limiting the 
processing range of latter. Only a brightness component is taken out from an input color picture (17-1), 
and a shade image is obtained (S4 -1). (17-2) The differential image in the pixel corresponding to the 
white pixel of a face mask (17-6) which makes a vertical differential value a pixel value is obtained to 
this shade image (S4 -2). (1-7-7). In. addition, in this differential image,-the pixel value of the pixel 
corresponding to the black pixel of a face mask is set to 0. Here, in order to obtain a differential image, 
the approach by the operator of Prewitt etc. is common (Yanaida, "robot vision", Shokodo, and ISBN4- 
7856-3074-4 C3355, 1990.). 

[0058] Thus, a histogram is obtained by projecting the obtained differential image perpendicularly (S4 -3). 
(17-8) The sum total of the pixel value in the differential image in the horizontal position where the shaft 
of the perpendicular direction of a histogram corresponds is shown. A perpendicular shaft which divides 
this histogram into right and left shall be considered (21-1), this shaft shall be accompanied, the location 
of a shaft with which the corresponding square sum of the difference of the value of an axis of ordinate 
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serves as min when a histogram is bent and piled up shall be looked for (21 -2) (S4 -4), and the medial 
axis (21-3) of a face shall be expressed with this. 

[0059] [Gestalt 6 of operation] By the approach to have explained the equipment of a publication to the 
gestalt 5 of the above-mentioned implementation by the way, a shade image and a face mask image are 
generated (S4 -1, S3-0). Only the inside of a face mask looks for a shade image horizontally, and 
generates the histogram which projected the average of a brightness value (S(1 8-1)5-1). The histogram 
to which the resolution of this histogram was reduced is made (18-2) (S5-2), and the peak location near 
a center is looked for with the histogram of this low resolution (S5-3). (18-2-1) When a peak is not 
found, let the center of a histogram be the vertical position of a nose (S5-5). When a peak is found, it 
searches near the location of the former resolution histogram corresponding to the peak location 
detected with the low resolution histogram, and a peak is looked for (S5-4). (18-3-1) It has this peak 
location and considers as the vertical position of a nose (S5-0). 

[0060] [Gestalt 7 of operation] A horizontal histogram is generated by the approach to have explained 
the equipment of a publication to the gestalt 6 of the above-mentioned implementation by the way 
(S(25-5)5-10). With the histogram, from the vertical position (25-6) of the nose detected by equipment 
given in the gestalt 6 of the above-mentioned implementation, the upper part is searched (25-1) and 
two troughs are detected from the deeper one (25-2, 25-3). When two troughs are found, let a lower 
part (25-3) be the vertical position of an eye between these two troughs (S6-2). (25-7) When a trough 
finds only one, let the trough be the vertical position of an eye (S6-5). When a trough does not find one, 
let the center of the vertical position of a nose, and the upper limit of a histogram be the vertical 
position of an eye (S6-6). 

[0061] [Gestalt 8 of operation] A horizontal histogram is generated by the approach to have explained 
the equipment of a publication to the gestalt 6 of the above-mentioned implementation by the way 
( drawing 27 (26-1): S5-10). With the histogram, from the vertical position (26-2) of the nose detected 
by equipment given in the gestalt 6 of the above-mentioned implementation, it searches for a lower part 
(26-3), and three troughs are detected from the deeper one (S(26-4, 26-5, 26-6)7-1 ). When three 
troughs are found, let the trough location of middle be the vertical position of opening (S7-5). (26-7) 
When a trough finds only two, the width of face of the face mask in two trough locations is detected 
first (26-1 1). When you ask for the ratio of the width of face (26-10) of the face mask in the lower 
trough location which receives the width of face (26-9) of the face mask in the upper trough location 
and the value exceeds fixed values (for example, 0.7 etc.), let an upper trough location be the vertical 
position of opening between two troughs (S7-9). When that is. not right, let a downward trough location 
be the vertical position of opening (S7-10). 

[0062] When a trough finds only one, let the trough be the vertical position of opening (S7-7). 

[0063] When a trough does not find one, let the center of the vertical position of a nose, and the lower 

limit of a histogram be the vertical position of opening (S7-8). 

[0064] [Gestalt 9 of operation] A face mask (28-1) and the vertical position (28-2) of an eye, and the 
vertical position (28-3) of opening are obtained with equipment given in the gestalten 7 and 8 of the 
above-mentioned implementation. From the vertical position of an eye to the vertical position of opening, 
in order, it searches for a pixel horizontally and asks for the width of face of a face mask. It has the 
-median of the width of face of the face mask in the section concerned, and considers as the width of - 
face of a face (S29-1). (28-4) 

[0065] [Gestalt 10 of operation] The height of an eye - opening and the width of face of a face are 
detected from a face mask, the medial axis of a face, and the vertical position of an eye and opening by 
using the equipment of a publication for the gestalten 5, 6, 7, 8, and 9 of the above-mentioned 
implementation. Some images are cut down in the shape of a rectangle from a subject-copy image so 
that the size of a face, a horizontal position, and a vertical position may be settled with sufficient 
balance and a face may be included using such information. Flow is shown for processing in drawing 23 . 
[0066] It judges whether the breadth of a face can be trusted first. Although the equipment of a 
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publication detects a face width in the gestalt 9 of the above-mentioned implementation, since the 
medial axis of a face is obtained with equipment given in the gestalt 5 of the above-mentioned 
implementation, let it into left face width of face on the left of the medial axis concerned, and let right- 
hand side be right face width of face. First it checks that left face width of face and right face width of 
face are not ** 0 (S10-1). Next, the ratio of left face width of face and right face width of face is 
calculated, and it checks going within the limits of the threshold which this ratio set up beforehand 
(S10-2). When a threshold is out of range, the breadth of the presumed face presupposes that it cannot 
be trusted, is started from the height of the detected eye - opening, and determines a rectangle. The 
center line of the detected face and the detected location of a nose are specifically made into a 
reference point, and the die length which multiplied the height of an eye - opening by the scale factor 
beforehand set up to the direction of each four directions is taken, the rectangle obtained by that cause 
is started, and it considers as a rectangle (S10-6). 

[0067] When the breadth of a face can be trusted, it judges whether the height of the eye detected next 

- opening can be trusted. A ratio with the height (the height of the rectangle which only in the case of 
the location user assignment multiplied. the field showing a face texture called for by the equipment of a 
publication by the fixed ratio, and reduced to the gestalt 4 of the above-mentioned implementation) of 
the circumscription rectangle of the pattern specified by the detected eye - opening height, and the 
user calculates, and it checks going within the limits of the threshold which this ratio set up beforehand 
(S10-3). When a threshold is out of range, the vertical position (and height of an eye - opening) of the 
detected eye and opening presupposes that it cannot be trusted, is started from the breadth of a face, 
and determines a rectangle. The core of the lengthwise direction of the rectangle specifically obtained 
by the medial axis of a face and user assignment which were detected is made into a reference point, 
and the die length which multiplied the breadth of a face by the scale factor beforehand set up to the 
direction of each four directions is taken, the rectangle obtained by that cause is started, and it 
considers as a rectangle (S10-5). 

[0068] When both the breadth of a face and the height of an eye - opening can be trusted/it starts from 
both values and a rectangle is determined. Specifically, let the medial axis of the face detected first/and 
the detected vertical position of a nose be reference points. Next, the arithmetical mean with weight is 
calculated by applying the scale factor beforehand set as the breadth of a face, and the height of an eye 

- opening. The die length which multiplied the average which the point calculated by the scale factor 
beforehand set up from the reference- point to the direction of each four directions is taken, and the 
rectangle obtained by that.cause is started and it considers as a rectangle (S1CH-4). 

[0069] It starts, and the rectangular size and the ratio of rectangle size called for from user assignment 
for which the last was asked as mentioned above are calculated, and it checks going within the limits of 
the threshold which this ratio set up beforehand (S10-7). When not entering within the limits of the 
threshold, a logging rectangle presupposes that it is not suitable, is started from user assignment, and 
determines a rectangle. In the case of the pattern with which assignment by the user expresses a field, 
the core of the circumscription rectangle of the pattern is made into a reference point, the rectangle 
which takes the die length which multiplied the die length of the length of the rectangle concerned by 
the scale factor beforehand set up from the reference point to the direction of each four directions, and 
is obtained by that cause4s -started, and,- specifically, it considers as a rectangle (S10^S). Only in the 
case of a location, user assignment performs same processing to a rectangle including the field showing 
the face texture for which the gestalt 4 of the above-mentioned implementation was asked by the 
equipment of a publication. 

[0070] [Gestalt 1 1 of operation] The face image cut off by the gestalt 1 0 of the above-mentioned 
implementation using the equipment of a publication is expanded or reduced to suitable size, and it 
memorizes to storage. The memorized face image can be used by the address book in suitable 
application, for example, a pocket mold information tool etc., etc. The portrait image of arbitration is 
acquired with a digital camera etc., and near a face is roughly specified using a user interface (for 
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example, coordinate input unit of a pen mold) (30-1). It is made such and the image which contains a 
face in the gestalt 10 of the above-mentioned implementation with sufficient balance in it with the 
equipment of a publication is cut down from a former image, and enlarging or contracting is carried out 
and it is stuck so that it may fit in the frame prepared beforehand (30-2). Drawing 30 specifies a face 
roughly with a pen mold interface, and is started and reduced, and the condition of being stuck on the 
address book is shown. 

[0071] [Gestalt 12 of operation] A face mask is obtained by equipment given in the gestalt 5 of the 
above-mentioned implementation. In this equipment, in order to improve the visibility of a face, to an 
input image, an image processing only with the suitable field corresponding to the white pixel of a face 
mask is performed, and the property of an image is changed in a face field and other fields. Or in order 
to improve the visibility of a face, to an input image, an image processing only with the suitable field 
corresponding to the black pixel of a face mask is performed, and the property of an image is changed in 
a face field and other fields. 

[0072] For example, drawing 31 is drawing showing amendment processing of an image, and when the 
face mask 31-2 is obtained to the input image 31-1, it is possible to be obscuring the field of the input 
image corresponding to the black pixel of a face mask using a Gaussian filter, an equalization filter, etc., 
to drop the visibility of backgrounds other than a face, and to raise the visibility of a face relatively (31- 
3). When the input image is fading, the visibility of a face can be raised by performing edge enhancement 
etc. about the field of the input image corresponding to the white pixel of a face mask conversely. 
Contrast is lowered instead of obscuring fields other than a face, or when an input image is a low image 
of contrast, the same effectiveness can be acquired even if it raises contrast of a face field, what 
adjusts the contrast of the whole image is considered so that the contrast of the field of the input image 
corresponding to the white' pixel of the face mask may be most highly alike and may become. 
[0073] 

[Effect of the Invention] According to this invention, in invention according to claim 1, when a user 
specifies the location (and field) of the body in an image roughly, ****** can perform cutting off some 
images from a subject-copy image possible so that the body may be arranged with sufficient balance. 
[0074] In invention according to claim 2, when a user specifies the location (and field) of the body in an 
image roughly* the body can make it possible to output the image of the specific size arranged with 
sufficient balance. 

[0075] In invention, according to claim 3, when a user specifies roughly, the location (and field) of the 

person face in an. image, it makes it possible to extract the field showing a face texture. . 

[0076] In invention according to claim 4, when a user specifies roughly the location (and field) of the 

person face in an image, it can. make it possible to ask for a rectangle including the field showing a face 

texture. 

[0077] In invention according to claim 5, when a user specifies roughly the location (and field) of the 
person face in an image, it can make it possible to detect the medial axis of a face. 
[0078] In invention according to claim 6, when a user specifies roughly the location (and field) of the 
person face in an image, it can make it possible to detect the vertical position of the nose in a face. 
[0079] In invention according to claim 7, when a user specifies roughly the location (and field) of the 

person face in an- image, it can make it possible to detect -the vertical position of the eye in- a face. 

[0080] In invention according to claim 8, when a user specifies roughly the location (and field) of the 
person face in an image, it can make it possible to detect the vertical position of opening in a face. 
[0081] In invention according to claim 9, when a user specifies roughly the location (and field) of the 
person face in an image, it can make it possible to detect the width of face of a face. 
[0082] In invention according to claim 10, when a user specifies roughly the location (and field) of the 
person face in an image, it can make it possible to cut off some images from a subject-copy image so 
that the face may be arranged with sufficient balance. 

[0083] In invention according to claim 11, when a user specifies roughly the location (and field) of the 
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person face in an image, the face can make it possible to output as an image of the specific size 
arranged with sufficient balance. 

[0084] In invention according to claim 12, when a user specifies roughly the location (and field) of the 
person face in an image, it can make it possible to adjust image quality so that the visibility of the face 
may become good. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the image processing system by this invention. 

[Drawing 2] It is drawing showing the image and coordinate input unit of an image processing system by 

this invention. 

[Drawing 3] It is drawing showing the image and coordinate input unit of an image processing system by 
this invention. 

[Drawing 4] It is drawing showing the example of assignment of the body in the image by the user, or the 
field of a face. 

[Drawing 5] It is drawing showing the example of assignment of the body in the image by the user, or the 
location of a face. 

[Drawing 6] It is drawing showing from user assignment to the extract of a field. 

[Drawing 7] It is a flow chart Fig. showing actuation of the gestalt 1 of operation of this invention. 

[Drawing 8] It is drawing showing the pixel of a body field. 

[Drawing 9] It is drawing showing the condition that the pattern in which a field is shown was inputted by 
the user. 

[Drawing 10] It is drawing showing the example which invested in some images in the document. 
[Drawing 11] It is drawing which plotted the histogram of the frequency of occurrence for color 
distribution of a pixel about a hue (11-1), saturation (11-2), and each lightness (11-3). 
[Drawing 12] It is drawing showing the example which creates the image which extracted only the skin 
part of a face from the image with which the person face is reflected. 

[Drawing. 13] It is drawing showing the example which creates the image which extracted only the skin 

part of a face from the image with which the person face is reflected. 

[Drawing 14] It is drawing showing the relation between lightness and frequency. 

[Drawing 15] It is drawing showing the condition that the pattern in which a field is shown was inputted 
by the user. 

[Drawing 16] It is drawing showing the condition of having enlarged window region little by little. 
[Drawing 17] It is drawing showing creation of a face mask. 

[Drawing 18] It is drawing showing the processing which searches for the vertical position of a nose. 
[Drawing 19] It is a flow chart Fig. showing generation processing of a face mask. 
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[Drawing 20] It is a flow chart Fig. showing the processing which detects the medial axis of a face. 
[Drawing 21] It is drawing showing the processing which detects the medial axis of a face. 
[Drawing 22] It is a flow chart Fig. showing the processing which detects the vertical position of a nose. 
[Drawing 23] It is a flow chart Fig. showing the processing which cuts down some images in the shape of 
a rectangle from a subject-copy image. 

[Drawing 24] It is a flow chart Fig. showing the processing which detects the vertical position of an eye. 
[Drawing 25] It is drawing showing the processing which detects the vertical position of an eye. 
[Drawing 26] It is drawing showing the processing which detects the vertical position of opening. 
[Drawing 27] It is a flow chart Fig. showing the processing which detects the vertical position of opening. 
[Drawing 28] It is drawing showing the processing which detects the width of face of a face mask. 
[Drawing 29] It is a flow chart Fig. showing the processing which detects the width of face of a face 
mask. 

[Drawing 30] It is drawing showing the example which invested in the face image to the address book. 
[Drawing 31] It is drawing showing amendment processing of an image, 

[Drawing 32] It is a flow chart Fig. showing generation processing of a face texture field image. 

[Description of Notations] 

1-1 Image and Coordinate Input Unit 

1-2 Storage 

1-2-1 Input Image Storing Section 
1-2-2 Input Coordinate Storing Section 
1-2-3 Output Image Storing Section 
1-2-4 Output Coordinate Storing Section 
1-3 Image Processing System 
1-4 Image Output Unit 



[Translation done.] 
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SfcfcSatfcHfcWtf 9 

* [st #s 2 1 tmwmwakttfkits so 9 ft 9 1->« 

*H*flB«o*#*«:, ^ft£ftfe;ftfc*t &ldMrt- 
3#a£fit;L$^ t 1 fcSE«©Bte 

[l»#*3] H«*©fflt©««*fcttffit©|fclt«: 

JiHtSftfctt*t©«**fcttfc*©tt1I, 75M^Ojl5a 

«W**K:fci:-5v*-C, 

i- ft 5 *#W»#«i, 

KHW- 5 «B&#£#a i ; - ' 

$ tbfcMMMWttft* & v «J 9 ft 9 i"'** Bfefftt* 

2fc££*kft:PHMME*tt) 9 ft<5B®S)ft#a t *r«*.5 

r h ztemt i-sB&*asi£e. 

«*©*«* fc»i£*©4fc1lfcBlI« 4: LTf|g-r3#a 

tmisztteitomb-rz ts*i 3 ice*©Bft«ias 

ta. • • . 

* K*£^Sfl(BMB©m©&E#ffl©flUNK©Jft 
£j**'ilfcfc* h^7ACD^ji»e>, fl©?<btt$r:|*tH 
«4 fcfE«©Bte*&aiSB. 

**SrflM*1-*#ai:, 

* fc#JS1-3JKBIM5*©^©¥*WiI*r#ftT t ^ h 



*«4lwfE«©BlfeteS^e. 

**$rffr£-*-$#ai:, 

^7A5r^i-5^at, 

Jfc^ 4 l::fE4a©B{fc*aa3£e. . 
[19*518] ffFlE«B$M#5£^afi, *$j£LfcfiB& 

^7^^4^-r5#at, 

ffl-TS^at £{©£5 r t SrWftii-SW** 3 7?/SsS 
*«4 fclBttOBtt&BSII. 

Pi>1©**tefi£#ft, S«1»f)MtB-cilWEaT^^©« 

tr*ai-a 5 r. t t -r 7 

IR** 8 »C|5iffiODB»«kS^e. 

1 0 ] wia«isi««»3fe#att» a 9 si 9 -f 

^#Bft8ii£©tee4:, mJlEMB&MlsEi:. MiEM©* 
litrlE£©Sittt@i:. ffrfE §©»!&«<!:, m 

mt. 5 #a t-Sr #m * * 5 **» 3 s tm* 

[s»#JJi 11] • SJE«JJRfi««fc«#af4 % '« 9 ft 9 1- 

"#B4ft««o***sr» mmmwMih. mmmz> 

■W«i-a*a!S:**.5r4:.4:«M»i:i-«Bl3ftqi3Xt«» 
5 75Si«*« 9 tfE«©B«tea^tl. 

[« 1 2 ] HGtoMVft^aa, ^je^nfc 

0«c©H^(DffliESrtf 5 B^fflIE#a5:{iSx5 r <>: 
mt-r^tt*3S 1M11 ^lE^wB^a^B. 

[000 1 ] 

y^-^, 17-7*0, UMiffflfll*^-^ =>f-^ 
^^-v-T-^ffi, FAX^©ffl««ig«@»c:fiJffl$ix5B 

±©fflt©ffi««r#Jfc"C£5 , b©» **V*tt. 
ft«4iffcHi»l**bfcBlftfc«4*-f V'^JiciTSrfflv^T 
ffi«»3S^ft*t©*3t«af»U S^B<fetJi£$H 
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[0 0 0 2] 

©*#$K#J!J®ofc?K tfcCCD*^5^ttt 

ottLtXD^y h^iT^^fcifwM^SA^&BSrffl 

t««tLTSSUV^ Adobe*t©Hiftte 
MVy h<?=. TPhotoShop/i if) [ff 1 , 10]. 
[0 0 0 3] ffcfcttBttfcl-SttfltSr&triiffcfc 

«fc < Bit 3*1/0*3 <t 5 Kmfe%® *> &o 
*ft©»£\ gtfxoiM Xlc*££&^ i:ttSJ.-e 
[0 0 0 4] ^JfcfiffiM (r^-Cfi. ®©SSg£r 

BTfg^ Lfc fc* * i?;v©& t fafcfeSr^-.UT— o©» 
«iri--5<fc5ftffil£©J§Jt;fr8: (±iE> AdobetfcOBMfc 
&3y7 h?:tTPhotoShop#if) ^froT^S. * 

H«SrK^L-c*t#. A^Pf^roRGB-fil-^HSVffi/j; . 
if£3l$ci: LTtO»MllH»,'^!lOi*aJ:* 

flttffl^©«Jfli" , ©*fimffl{I#£Stf&$R£v PRU95 
-179, pp. 15-22, 1995.) [f*#Jg3]„ 
[0 0 0 5] fi6*ttM**©ttH«r*i-«««:-& 

feofc [«**4]... 

[0006] *fc, a*Ht»©«f^«S:*mi-s*jfe 

#«fett, Si©M6SB#Srfi«i: U-CtttH U 

fc«>, ^©^^©^k&b^fcSirt-S^ffiaSifca 
(i&Bgspr- i 8 1 0 1 2^n)- [§9**5] . 
[000 7] .f£*tt0©Jt0>&K4fcflh - i©^ifi"f 

ffi®, n©SfiX£S£&m-r 3 fW*oiai;r 

(R. Brunelli and I. Poggio;*Face Recognition: 'Fea . 
tures versus Templates*, IEEE Transactions on-Pa- 



4 

ttern Analysis and Machine Intelligence, Vol.15, N 
o. 10, pp. 1042-1052, 1993..) . 3=fc, W^Wfe*?^-? 

±t)«imi-5^fet>a^$^-C^5 (±fER. Brunelli 
and T. Poggio, *Face Recognition: Features versus 
Templates*, IEEE Transactions on Pattern Analysi 
s and Machine Intelligence, Vol. 15,. No. 10, pp. 1042 
-1052, 1993.) [it#JS6~8] . 

(W7-18 10 12f&S) [lf*«9] . 

[0 0 0 9] *fc, fle*ttBtti:1-**S:-£trtBfc«:# 
5gir-rX©®<g>i: L-cw^j-rsfc*^, ±^©«t5^g 
t -f SM* 5 ^ 7 <fc < SSB £ ttT ^ 5 J: 5 telHfe £ 
®<9%l^fc'&. =b•-a^SrffiV^T^541^-1'X^^£A 
/HS/hUTi^s. *fc«T-tofciIite©*&£\ BW©lr^ 

^^Cfejga4-^^X»i/i5g; 5»iLT*J#, 3.-lf- 
©g&lci 9ffi*s^*»--&*^5 J: plc®ffi±©#$r^ 
Sb^-BrT. -t©#rt^fe5®^Srm^-rSt.©£ UT# 
MBg6 4 — 8 2 8 5 4 L *^«* S »***1'TV^S 
11]. 

[0 0 10] *7^, 1*5l5»i^» J ?»lif^ I r'l-fcSA^®© 

W/it©-efo5^-, a^K7^ H-^feS»"W5*©fi8' 

7^ = 7*^5 (±|E, Adobe^M^SV 7 b V 
x. TPhotoShop/«e if) 12]. 
[0011] 

tc^Sfc©, H^^^f-^^y^-^ifSrfflv^T^ 

' v^.J;<ga«$tvfc®^lc^)V) i:5»c»i^Sr5t, C 
CD*^7^<toT©»$Jxfc'b©^^^^SSrffl 
vvTm^W»c^m$ttfcili^©iS^SSrtT 5 fc»© y 
7K7i7ll, a^tt^l>^4if©M®A^ISSSrffi 
v^.> 2 o©ffi^SrJt«-r5 r i: "C-5-© 2^^»ft*.tU 

itmrnzmmt Ltji^tsr t «r Adobe 

ett'^ffi^AaS ^7 1-^1 TPhotoShop^ if)' v g 6*)'©^- 
so . .^o»S5;^7^J:< ^^jciffiMUfciii: 
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fc [BttfJSK 1 0] „ 
[0 0 12] &tc, '&m<0±ilzteBft):-tZ>®)&Z'S 

(D «fc 5 K B «j i: f 5 J: < ffiffi $ tiX ^ 5 

J: 5 KPMfctrti) 9 *ofc«, Mttf'f Xfctfc*/»/h 
1-*>t>©>4, **U4=e-*P?£ffiv>TfT 5ifcfc*5 

9. B«)©1f-<X©iSfcfc#<5fc©K:tt:, tfc*/»/h© 

®^f$ftill&©»^, Btt©lM'Xfc** 
tf4»*-Cfc*i6S, ilE-exE^^J; Sic, *-f»flcas/< 
7 4 < IBS £*tfc|lH(t$:«l 9 ft« i: V> 5 ftW&g 

[0 0 13] a*©J:5K«iaSf*i-««SrHlfc 

-c*>su «jww*i:*©te»#©*jMafciEL<&0 
&mh©*6\ .^***if©ffi*AASt«-<»»j6Lfcfcr 

^•feA'CfeifilfcfeSrflf* LT~o©flWEi: i"5 J: 5 * 
fl«$©l&5fefri£ (±fiBx'Adobe*fc©iB&&Sy'7 K?* 
TPhotoShop/«e if) IOE©feJ:f,' Irofeli^ 

oTtiMl^iotfe^^t < S4;ot^5 t>© t>&>5 

SrRS'UTiS*/ A73i®f!i©RG Bfiil^H S Vffifcif 
3l$ci: LT-tO«Wmf«**«> s — j£©»*£U:8:t>o 

iii^i&®mta^i:-r?)#jft qbui. &e, tw, 

JESffl" , S^-ffi«ilfi^^«*. PRU95-179, pp. 1 
5-22, 1995.) f±, tHg*tt©&lr*K:J: VmffiKWZZ 

[0 0 14] Sfc, f^©flifcWfc*©MWfc3lt1-tH# 
S:£tfje#«:#it>5fcf4» fls»*©B«fcJ:3:frife#- 

[0 0 15] SE3fe©4 5^*©1 s <MttSrttiai-* 

©tefls»#©BfcfcJ;a#8:«u 0©MfeSl5#&Sttici 

r*» *>«©£;&©«&£ &«:©, *©**#*©«*•<?«-? 

HHIT7-18.1 0.12*&f) f*. 



(4) 

[0 0 16] &5fe©4 5fcA©Bf«7 l >'^'U'— h 

SrAAWftfc-^y^-V^Sf**** (R. Brunelli and 
T. Poggio, *Face Recognition: Features versus Temp 
lates*, IEEE Transactions on Pattern Analysis an 
d Machine Intelligence, Vol. 15, No. 10, pp. 1042-105 
2, 1993.) «, amuJ;5t LT^a&©iMX;6SgE*n 

5:i tJ:5ttUJ"t- 5#|fe (IUR. Brunelli and T. Pog 
gio, *Face Recognition: Features versus Templates 
*, ' IEEE - Transactions on Pattern Analysis and Mac 
hine Intelligence, Vol. 15, No. 10, pp. 1042-1052, 19 

.93.) <b, 0(MfBtttf0Efci-C*>Sd\ 1T*d s gE*PT*fc5 
■ [fS**6~8] o ' 

[0017] &x<»z5\zmton&to&*w&b 

20 i*>fe«©fe*©»jS4r8fcft, «©PWA©EW#*lO 
(Hi¥7-1810 12ffii) 

*«JJl««-e*V^^S-ca(J!n,-C*<5 irWr 9 . 
JS»-k:fiJIMR«©« K * o T v n <5 if *5tE®Mt?& 5 
tt^«t-(9-c4:v^!Nlff$tkSAtt^S. Sfc, spa 5 

30 [»**-9] . 

[ 0 0 1" 8 ] 5 K B«Ji:i-5«*«/<7 ^ 

^«t<iag$HTV^5J;5^Si4feSr«)9ffitofcm, £C 
Jte*^ Xt4t*/«/hi-5 t ©'14; *^»4= tf— ««Jt* 
fflv^tff) «I9®5jHfc®^©-^^X(4 
*g-fcJ:9»*oT*J9» BW©**f X©HiftSr#<5/t. 
©fctt» ■tt*/^>h©*«rH-|M-54 if L4»tn»f 4 fe> 
i*, ffifl-efcfc 0 .**WfcHfc©#fi\ BW©f"-YXJc 

*>5a*ilMi:i-5*«fe (^^Bg6 4-8 2 8 5 4-5§-<& 

«) 14, 3-— f-<Dfflmz±'offi&<p<DmD-4x&3bit> 

Bffi^i-9ffi*s t t J *lc:-&air5 J: 5^WtB±©#Sr^S!) 
3-frT\ •^:©#rt^cfc5@^te5rtil7^-^•5i:v^cfct© 

raeifcmife"* 1 ©®^ x4J*>e>A»t»!)Ba/jM>--f x 

»c/«e5«t 5»wUT*s#, iSt5±»::*>bfcH5T^— ^© 
*¥i»©iS** s I^Bi:fi*5J:5»-3--1> J -^B : K-CS 

so <t>©|BtflSrm*i-5i:V^ofc<>©-Cfc5 [Sl*3®l 
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13 o 

[0 0 19] «E*<D«t5J-^K^ , ®lfe4 , »wfc5A 

^JC©4^£\ /yyh^ 

(±IB, Adobe^HftfllJiy? h ^TPhotoShopft 

f£&fTfrfctt;h,tffcfefcv> 2] . 

[0 0 2 0] 

*@WtLt^^fcfc©T?fc9, »*5ll.]cia«©» 

755*©JBiao]5*fll.«*»b, ffiR©«**fctttt*© 
<£ft, »S-t©JBiaK#fti-«»#OH««««r»J&i- 
5 »£$ixfcft*©IBft««a»e>, 

9i-^*Bft«*tr*j^*ttft«i^*#*fc, fc£ 

£*i£ftftfett$rtt) 9 ©3Pift£)®#fa:i: £(i;t3 £ t 
[0 0 2 1] &#Jg2fc:fE#©$S93f4, lftfEtfJlt 

[0 0 2 2] 83*^3 fc|E«©f89if4, ®ftf© 

■ft «p s fflHft *• mitt a fc * ©&# & ps-r 

$tufctts©ffi^*fcf4ft^©tta, nmtommizfr 
«E+«»ift«w*ft3rf*i»ftftj6#«fc, 
H^mftft«^& v «9*0r^swft«*«:*jM- 

®ft«j*#is: fc ^{iixs r, t ^^mtt-5®ft*aase 

[0 0 2 3] §t*«4IC|B®(D%!^fi, ItnSiKlft 

ttOftOi-^tBfftfttf©****. 

• 5iS*:*3fc:|Eft©iifft*a3a3gB-C*)5. 

[00 24] HMtgS KHSftaftBUtt, ttrffiKPi- 

&®ttmt. ft£LfcMSft«*fc/'rXft4u 
y £ , ©&3l£AP;l-Cg|-*'* * frfls|*i-**«fc , 

* ^»jj;-r5i^®«®si©0«©ss:*i6i©ft^ft©^ 



(5) 

©tUft^SSBT-feS. 

[0 0 2 5] H*JS6ICfE®©%Wf4, tulES® 

ft<fc£¥IS:l4, WJELfcftftftft*fc/W , Xft*, 
y >-^*if©«iaSrJn^T®^^^Sr^'f 

*fc#j£i-4ftBftH*©ira©Wft&#*Tfc;* h 

io #isi-t-2)it**3 7iSif*«4iciE®©®ft*aa§sg 

[0 0 2 6] »#S7fcEft©ft9itt, MISS® 

ft#Jg#«f4, #j£Lfc«Bft«*fc/-rXft*, 

?C#OT«ffHfta*©ffdtoqUMtr**>Ti:* h 
gOftEttft*fttUi-5#ai:*rft*.ari«r 

mwi t tin *m 3 nmm 4 (cism©®ft^s^» 

[0 0 2 7] !t#Jg8fc:fBl&©3glKf4, ffifBfiBl 

ft^3£^a»4, W£Ufc«Hftft#fc/-fXft*, 7-< 

y v if tt if ©ias^iP *. tm-^ * 9 trfr/fti-* #a t , 

^»-M^i-5m®ft®«©Wa©¥*DfitS:**!)Tt^ h 

• «36»5>» P©SEtt«Sr^mi-5#©i:*«^5ri:iSr 
i f 5 W* 3 ! 3 73^11 4 tc|E^©Hft^ag« 

. Tfc5.... . 

30 [0 0 2 8] tfc, 11*59 l-!E«©3g!Hfi, itufE®® 
ftft**«tt, v IWEt^ >^7A©^*t*»e>«lta$iT-^ 
@©Sii:te©i:P©SEteB©P^©^*^aSr**, £ 
ttt*ffi«-CWia«^^^o«S:ftaii-«#«Srft*.4 
•r i Sr^mt-rSIf 7ST/lt*5 8 »'IS^©®ft«i 

[0 0 2 9] 1 0 fclBft©ft?Utt, WIB« 

ft««»ft#«»4s aoftOi-^ftftWCOttftir. 
MK@®fttS«t, WIESw^^ttit, tfll2^©SEte 
Bi, ^ia@©Sit&Biv StII5P©SEffiBt, m!fS 
40. ®v^;?oBi:tfct<5^TWt5fK^lBX.5ri: 
S: W» 1 1 5 3 & tFBI#qi 5 753£fl!#Jg 9 IcfBi© 

©®ft*asgB-cfc6. 

[0 0 3 0] H*3®1 lfcfB^©^IWtt, MGft 

ft«**je#»tt» WOftOi-^Hft^*©*** 
Sr. MIESSft^t, MGfto ( t>'Ci«'j:.- : meft«>a 
ettftfc.-MCBOSEffifti; «5IBP©SEteBt, 

r i ^tfi: 1-5lt'*5 sa'O'tS*^ 5 71M8B5tt.JS 9 
• ffii$©®ft&ggB-C;fe5. 
so [ 0 0 3 1 h * fcs 1. 2 fcJBftOft n I4.v WIE«I> 
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WBlijE^Sfrfll*.*;: fc Sr#mt-r5i«*« 1 Jbm. 1 
[00 3 2] 

©:/n -y^iaSr^i-,, &3!©>!*$!£:&5®&i:, 

• &m>£&mt±. Mi&texvim^jjmm 1 - 1 k <t 9 a 
tt^g 1 - 2 ©<*>©, At>m&&ton 1-2-1 tc*&j^ 

$ it*. A2> $ tvfcM^(iA^M^*&«flg|5 1-2-21- 
«KH3;h,5. r^?jW2oSrA^tt#i: U Bfeft&SS 
B1-3KJ;!), bi»5-<#H<fc«ia!6Stf 

- 2 *©u;&B£»*Att 1-2-3 tsxxrmijmmtem 

Ul-2-4\Z%&l£inZ> 0 

[0 0 3 3] |2]2*5J:V0 3tt» El»C*Slt5Bfflfc*5i 
XfmWiAtimW 1 - 1 0»KSrS%Ufct>©"C*>S. 

[0034] H2fc:*5^T, M»A;&««£ffi«A*B- 

B tt-t ii^eHWJ *o^nH49, WttA AStB 2 
-ia»e>A*$*ifcWBtt. IEtfc!£fil-2*©A*>lIi 

1-2-1 mm^timm 2 - 2 a» 

95 1 - 2 - 2 lCte*ft£;ft5 0 BftXAttK 2 - 1 t LT 

tt, mwm&m* (ccd) tfflv^w^/Hbsttfc 

^>tt«ffittS6B * f'r 5?* /Wt $ ftfcMB- frftft L T v * 

[00 3 5] S3 ©pfB*s JrT/MSA^aSB-ett, ®B 
SS^-IS 9 KB 2 - 3 £ ®B*5«fc tfffiB©#8ti£B 2-4 

O2oi^45. »3©^ifc5*flE«rSrtriBB:feJ: 
UvAft£i-u5ffi;SS©M#;& 5 , t>£o©Blfe±^#ft-t-5 
#^-f*w*>bSr{£5o ¥g©.h»c:i|#5t©fe-t?ffi 

*§©<£B£fiW 9 Hi-fi. t 

[0 0 3 6] EUfc. a— {F— ICfcSHBf©^©® 
«©»£«**•*-. *1\ fcfc*LfcK<M3J:l«S*A 
;ft&Bl-lfc:fi> 04-e^-TiB^i, -£©-hlc:^$*i 

4-i©J:3fc«»'<i'— ^#Aa*:fcfc»*. *©£ 
±©Jffi& t £T© 2 o©ffig& §r t> o T A^IB«5r*-rffi 
AA^-ViS, 4-4. 4-10, 4-1 



/0 

1, 4-12. 4-13 0,k?/j;t&, A^MStt^rix 

5) ©£±©*Bi:;&T©ffigli:fc*. *©tt, to©'* 
>-V3J5AA*ixfc»*iPt» ■£©'<* -^©fl*&*g7& 

-5. L*»U *Jj'<f — *# s 4-2, 4- 
3. 4-5, 4-6©* 5 fc. BJMc 

*H»e»#»fe*ufe^) «*isio»'st»u- 

j£©*fc**»»*T»&ixaft£«:«#fi©«i: UT«» 
irKfc (B>f«>jKII0 U *©£JdS«i;&Tffi*«:<> 
oTA*SSit5wt*Tt5. 4-7, 4-8, 4 
-9©<fc5K, AA'^-V'O^SJeBfclfflWtte©*' 

m *m era:*: $ *tfc«ys?© 2 £ t> o x a^jm 

[0 0 3 71 J: «#-Ctt* 

<<M©»^©aM£0!l*ia5fca*i- o 5-ll:*^t 
v*S*$fc»rHF-»J&&*lj&©»frW:, *■©£©£* 
Srt>oTA^M^t-T5Ci:/!>s-^#5o. 5-2©<t5 

[00 3 8] CHlfeOD^ffi 1 ] *%0J IC J: 5 Bi^^SIK 

a©7 ortr- .b.£.ia -7 tj^-r. . m Ax-mzti. 

S . t U < (±, 0 5 -e* $ ttx v > 5 J: 5 Jr ' "*fltofil[B 

(6-1-1) <0#^- (Sl-1) , ^rcolS 

fc© (6-1-2) 5r,.tS , S^i: L-TIEIt-f-5 (SI 
-7) „ a— ^-(Cj;oTji^$^fct>©^fi (6- 
2-1) (SI -2) , *©4fcBfc*1-j6*r«P'&> 

t L-C3ia**E» (6-2-2) feRJt (Sl-3) 
« L, RS««i UTlB*i"5 (Sl-7) „ 

[00 3 9] -t©K««WtrtlCB**u4W»©6Sriait 
L (S 1 -4) ^©tt^A««rtt«Efftt©H!)ffiffi«j: b 
TR^-TS (S 1-5) „ 

[0040] m8ttyd#mt$,<oM%&%-fmT, 
#mt$, (8-D (8-2) z&niti 

L, ^©B^©fe* s S>(T©v^-fix^©*#Sr»fci-^ 
(Si-6) ', *©ir*«r4fefHHttK:$K>S (Sl- 
9) . 

[004 1] 1. ^^^©fei:, ^©iS^lcPS-r?) 
so fefrlB«rt©*)5H^©fe£^^)e©fe^rt^$>5* 
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(7) 



2. m&m%<t>&t. s i -4x~t&fe&titz.mm<o&t 

®\z.<£ ft 5 r t ©-e # 5 Bilta s #& Lfc < & -5 * T? - tl 
Sr<95Ii-o *LT, ftftftic4tottW$fr#* (Sl- 
8) (6-3-1) . **5, 626i:U-C***JS«3JS« 
Sg$ixT^5iS, m*-t£ Tl.H.Godlove, "Improved Col 
or-Difference Formula with Applications to the Per 
ceptibility and Acceptability of Fadings" J. Opt. So 
c.Am., 41, 11. pp. 760-772, 1951. J ICtf$*VC^3 £ 
5 ftGodloveO&Safefc iftfflJfflTt 5„ 

[0042] W±©4M£LT#fcixfc«&{*:|S*£ (6- 
4-1) OSi«l;Wrtl:441l5il*at*L, 

f4, 3 0.%* if) K&5 4 5K, 
(6-4-2) JrttcLfcW (6-4-3) 

(DT*^? Mfc^fc*3*5©*f>4 : 3, Wfc'v'gV' 
(DT^^P Y\kt£b 16 : 9* if, 7^y^->3Vl: 

fefc©a£*tt«fcVfe-t-'*# T?fe5„ **s, fi«£?0* 
r«F*9ffl, "P*-yMfe?ay', QJIft, isb 
N4-7856-3074-4 C3355, 1990. J t£ if ICfE^ftTt >3„ 
*<Dtm<omM* t i: fcuDKMfca»6>BMfc©— 9 » 

[0 0 4 3] GKtt©&l&2) ±%&mifo(DM1& 1 KB* 

©3ge^fflv^^9.*&*ufcmfe*a^*^.x»wjtt± 5. ... 

*5V^^/hU, IBl»»*K:flBlti"5. -t©E**iXfc 30 [0 0 4 7] 

P hue (hue) ~ N (//hue, a hue 2 ) . . 

P sat (sat) ~ N (ysat, a sat 2) . . 

. Pval(val) ~ N (/ival, aval 2) 



*S. fljLtfflai 0(4, M«©-»*rX»<*fc'«9aA/« 
«**i-BI-cfc 9 , fs***** 7fcifcggMc©Wft 
(10-1) «rJR»U -t©H«© 5 *>S 

(10-2) J:5fc»fi\ *g«*5fiJffl-Cf So 
[0044] C3*tt©»tt3) *8fi*«rt"t-5fc«> 
K:, *>&>tfc«T©#JK^AM©fi©Jin.©fe##«:«* 

[0 0 4 5] 1. AIBW*#fi36fcJ:9* AWi^ot 

(Ell 2) 

2. ra*©S^SrSU©A*#fcov*Tfc**A$M&att- 

3. **ufeJWJMHBfcK:*Sv*-C. HSi©fe»^£, feffi 
(11-1) , Sft (11-2) , 9J& (11-3) * 

5 (Bl 10 o 

[00.4 6] 4. #t;* h^-Mcr, 
»£#©, #*|jfc*t>i<7-f y hlN5J:3fcj£S?Mi 
$g«Mfgc£r#©5 (11-1-2. 11-2-2, 11 
-3-2) 

K.tt, M©M©fe#*(4, fett, US, W*-tivP 

frUCO^T, *©¥*&ffi£#flfc (-tivCTU Mhue, ah 
ue2, ysat; a sat 2, /ival, aval 2) ©2o©3lt 
T?*3;h,3jE»»JWS«H* (P.hue(hue), Psat(sa 

t), pvai(vai)) -c«i-ifc*s"e#a. £©h**\ m 

MJM*a*Hfc&*«. #§51gcl4WT©4 5 



3C1 
it2 

5£3 



<1"*t3 ±'5** 1 l-lo«8' 

<D#;fn"fc* h^-McjoV^T, 2 0teSrtp'i>^± 3 OS 

0 0^-1 5 0 ir^ofdfi) f4, «?t*^Jfc<i'b, 
Jl®t>oTL*5:ii:fcfc3fc©, tftfe 

£*MS«rH-JIU!:B5!iS. J: 9 jEU*#*fc*>THtt& 
H5iE«»*** (M&AISft) r#5Ii:^-Ct 

[0 0 4 8] ST, ^@©«i3S©«EixSria3-2tw^i- 0 
*i\ S l - 0©^f?^-f-^l:l^#fit- 
©«HBfiB«SrR^f*.i:BI9fc*si^t:, 9-l©«t*5»c 
a— tf — 4 o -CSg&Sr jjrtv?* - yftXJ] ZhtzWrBr 
14, rftSrKKRLfcJiftft/i'— /^Kifgo-t. d&gfe: 
*£f49-2©4 9-4©J;p«wffi@©^-*5i 



A* *axfc«^tt, &SSH&I4 9 - 5 © 4. 5 S*u 
5. 



©ftt8*» $Klt, W*««rftAU-C**Sr*«>, #51 
**M»£0Jfc*SU:fc&& 4 5 *W*S:«^©®M^tt 
®^i:i-5 (S2-1) o Cl©Bf, R£1-5J»*tt» M 
x.f45%©4 *5^<lSv^HSri:5 4 5K1/>S 
i&teKJSi-^t-Cfea. ^©4 5KL.T, a— r-jgj^ 
fc4oTKje**tfe««©<i;*>T, #'>*.9 t i>tiJlVt> 

T, *©i!iii©£*B, BJSwTt&ir^Sc.Sr*©?. 

( s 2— 2 ) • o m.&ffimm<Dm$i*\, Wv.srs; 

2plw LTff5r fcSrxB^fcjiS, ^«^©^tt*if^4 

9, jgfi, w©«E^-e©ii*fit'(fefe," ^a: mm) k 
[ o o.=4 5 9 ]• * K «•» $^fcfeffi;. ^a, bjs©if • 
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&k ^ISfcSr-ttV^rtV /xhue', a hue' 2 S n sat\ osa 

t' 2. jival\ aval' 2 t-fZt. ftffi* 

5lgc£ Lfc»U^***«M», Phue' (hueh Psat* > 

Phue' (hue) ~ N (jihue' , 

P sat' (sat) ~ N ( u sat' . 

Pval' (val) ~ N (/ival* , 

[oo5o] i. *i\ w&iz-$$.hz>-rs<x(Dwm* 

AJIUife* (Phue (hue)) *i"tf WT©S^«r^t 
5 (S 2-3) . 

2. &&m*5mt vmt>jriitmam& (Phu 

e' (sat)) ^-^^-p<0i®^S-^*i-5 (S2- 

4) . 

3. fcfcte, L-C#feftfc«JHflt* (P 
hue' (val)) *5-3£<BWT©©»S:^*-r5 (S2- 

5) . 

[00 5 1] L#^ffii LTRJg&nSJ&^tD 

TPRtt. «0©IMMR*W*«:#»*J* J: 9 iS< RSi" 
5. tfr#as5%ftib, iflJ3 0%i:^5^5 

[0052] ::•!?, mM.mm<om$i*. &m*mm\z. 

VXfr o Z. t fcjfc^fcas, «&5fc<a#ttft •? , £ 
H, ;©i*t©IIfi (fefi, 93£) fcffivMi 

SrSsfr-fUJ (14-2) *Jj;TJ^ BJ«©lt656<)S^H 5 

\z.mmmm*$k-r\h ( 1 4 - 3). #5^5 r t tefts 

(014) „ 1 4- 1 t?*UfciB«»C*H>T, **€ie?t 
^SrL-tV^i: UTiSSiSrS^LTL* 5 14-2 

-^tffifLB^i: LTf4W$HTL* 5^I«gtt^foS„ 

t'v 5 a , Bg^g, ISBN4-7856-3074-4 C3355, 19 
90. SrSSflSU !0&<E>L£<,Mii£rl 4-5WJ: 

5K N ii9jgSftffilclS:5ti-5wtdS^tg<i:ft2)„ 
[0 0 5 3] U±<oX o ft^Sre, iSUt:6«jfc:ggM8S»& 
HSf-f-^r tldit). 1 2-3CDJ: 5ft0JWl®«ElfeSr 

w*-5#i&T?»feftaiMii««iMt (12-2) Kit 

/ <i X\z X S$SH3ttias'>ft < ft 5 i ^ 5 fU-6riSfe 

5. 

[0 0 5 4] C2tffiQ7l*tt4) 41\ ±IB^JSOJKJ!l3 



(8) 

14 

* (sat) . P val' (val) it^tl^tl, <fc 5 Kg £ft 

a hue' 2) ... 3C4 

a sat' 2 ) ... 5 

oval' 2) ... ^6 

3-—Jf-©»J&ft*<fc« (16-1-0) Tctt© 

(16-1-1) „ ^frzv'p^tmKz^tm 

10 (1 6-1-2) h<Dm<D&t& (1 6-1-3) 

®<D®Mmt1rZ> 0 *©*fH#«r, 16-2, 16-3 

mo 5 *> 1 ffl#H4fc©«K:BHi-*-4*-e. &f(tt*tt* 

«Htftfc*s^T» ^^crtcoiij*0^«?r**5o 1 6 
-4K*H-«fc5fc, &®«g|3#K®Mi, KUA&^Ott 
»»#*s#ft-*-3B*. ^«t^ftt^:^< ft5c Ufc**o 
T, *«««r^ L-f < UTV^ #l&:;&sS*i:ft 

[0 0 5 5] a— &@-?fift<l2i 
5i=^-f J:5ft««Srai->^~ (15-1) 

»c«t«J#^5^?g (15-2) J;!J/jNS<ft5J:5^ 
aaftlfc*Sr»»tTlD»W»eR« (15-3) -fS. S 

3tic«t!9^#^tt5Sg^ (15-2) a>t5ilSftifc35$r» 
ltT^#<Ufc^ (15-4) ftS^^tJig-To flj 
fiS t l3Wc*llf«»»©^«*#»i>...^«is»*i ft.*. 

T^ftVNi^5ftiJ^* s fe5#^-(i, a— iJ-'-m^j: •? 

[0 0 5 6] CHJE<Off^5] A^J*7-iU^ (17- 
1) JcML, ±E3»lfcO»MS4Jc|EttfiD»B-C»6*l*: 

«<03$g-e#fcixfe®M®«iiilfe (17-3) 

40 ^L, tot fc^ftEaSrfco^^&O^fca 
L, ^n^2fitlii^t-r5 (1 7-4) (S3-l) e 

^ (^) *efeH^»ce#ife^?,r ^&ic 

(17-5) (S3-2). i<0®^»C*fL, x S-flRifil 
*&3S3r 1 iHliS L (S3-3) , r. ©^TSUf^^/V® 
■fctrlftfcU ft*iiafWE©**«i- (S3-4), r, 
OH«lK:»L, n|l]^5ii!ia=lr?Tofc^ (S3-5) , 

nia)iixsi*assrm^ (S 3 -6) , &'&\znx*&±mm 
m®<D*mirzkx (S3-7) , m-v*?zn<b a 

so 7-6) . ;:i?nlt 3~4ftif© s fflte^^X^ 
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Bggg, ISBN4-7856-3074-4 C3355, 1990. J fti'KiSg 

[0 0 5 7] ±.%£<D*&-?nbi?ltcm-?*f (17- 
6) fi, m©©&a®$B£Pt£-t5©K,B^£. A^J* 
7-SH81 (17-1) J:9Sfa/&£tf>*Sr&!JttiU jg 
&®&-Ht-5 (1 7-2) (S 4- 1) „ roig^iS^ 
fc*tU fi-^^.^ (l 7-6) ©eii^J-MJC&i-Si®^ 

#5(17-7) (S4-2) . ft*3, rom^MK 
fc^T, S-^^^WlllB^J-^-f 5®^O®^flt(i0 
ii-5 0 i^t, '&ftW&*n?>tc<ibM*, PrewittW 

^ u- fttifiz («rtffl, 

"oTKy Hfv?ay" , Bgllg, ISBN4-7856-3074-4 
C3355, 1990.) „ 

[0 0 5 8] roi 5»CL.T#fenfc^iS^5r, 
*[6]^S^"t-2>wi:^J:!9, t * h ^7ix£#5 (17 
-8) (S4-3) . t * A<OSB*|fi3<Offtfis 

E©$£b£#;L'(2 1 - 1) , rrofft^SsoTt * h^v 
ASrJfT?)*lfT4iafc^ ^1-5flt$ftwffitf>^ro 2 III 
fp^ft/ht^^J; 5^^<D'tt*5:^b (2 1 -2) (S 

4- 4) , ^ft,*h-oXm<D<P>b®! (2 1 -3) 

[0 0 5 9] C*«g<73^fi§6) ±IE^JS<7>^flg5tC|B« 

(S4-1, S.3-0) . 

SfgL-fct* h^7ASr^i-5 (1 8- 1) (S5- 
1) . ZL<DK* h^7i»©«llfe«Sr(g:T$*7i:fc^ 
7^S:f 9 (18-2) (S5-2) . r<D«I© 
t* h^5A»ZT«t»*ttiE©tf-*lfc«*:«"t- (18- 

2-D (S5-3) . tu *am,oa»&fcv^t 
-5) . e-*asjLojj»ofc*&£\ fiiMt^h^ 

?A<D<fc11©jfi»«:S*U €-?*m-t (18-3- 

i) (S5-4) . ^(o^-^iam^h^x. &<Dmw. 
(s 5-0) . 

[006 0] CXttO&flft 7 ) ±lBHig<07i2f© 6 £fB«t. 

(2 5-5) (S5-10) . •tCt? 

tti3*ufc*©SiB4fc1tt (2 5-6) «fc 9 ±;fr (2r 

5- 1) U gH^I$5*="b«Sr2o^m-f-5 (2 5- 
2, 2 5-3) . «7)5 2oM,oA^ofc^&; Z<D2-0<D; 
Srojt>> T2f (2 5-3) SrBroMte®i:i-5 (2 
5-7) (S6-2) . «*5iofc*ltBo^cfc©^ 



(9) 

/£ 

tt, -5:<D«5:S»SK{4ffltt-5 (S6-5) „ «#T> 
J»(D±.i%k<D'P*:*B<Dmm.tiLW.i:-l-5 (S6-6) . 

[00 6 1] {m&omm 8 ) ±.%&nmv>wM 6 

7^5:4^5 (2 6-1) (02 7 : S 5- 1 0) . 
^wt* H^akt, ±12JlJ£<^f&6KlE«tf>ga 
KJ:0fcffl$;h,*:#©Sfi<fc« (2 6-2) «t!9T*5r 
(2 6-3) U.8^M5 5*»e>«$r3<5lfcffl-t-a 
io (26-4, 2 6-5, 26-6) ( S 7 - 1 ) „ 

klT% (2 6-7) (S 7-5) 

2 O I, *\JLoa» 5> t^V >4§^H,. *-f .2 OC0«tttt»C 
*3»t50^^^©<SSr^m-t-5 (2 6-1 1) o ±0*S 
ttlWivx^fDB (2 6-9) TW^Mfc 
«T?<0®-7-^^Oit6 (2 6-10) Wit***, -tcofit 
*s-)£©ffi (#Rfi, 0. 7^ if) «r«*.fc»ft\ 2o 
©«<D5 ^J^^fsm&nwfiEteet-rs (S7- 

9) . ^5-c^v>^e-i*. T^w^e^p^stttte 

20 (S 7- 1 0) o 

[0 0 6 2] ^loSl^o^ofci^, *©«$rP 
coSE^«i:i-5 (S 7-7) 0 
[0 0 6 3] «;6ST>iot,jloa>t,&vv^g-tt:, #cdS 

t5 (S7-8) . 

[0 0 6 4] (HJ£«75^flS9) ±%ZmM(Orm7, 8K 
lE^COiga^T, fi-?7^.(2 8-l) *J«fcTX @Oi 
EftS (2 8-2) , P©aE<£« (2 8-3) tmb 

5®-7*?©i|g©'t>iMii£ , t>o-C, M©(St-r5 (2 8 
-4) (S 2.9-1) . 

[0065] mmvBffi i o ) ±e%ifc0ftMn» 5 , 
6, 7, 8, .sKwmtomm^^^^tx. m-?* 

40 [0 0 6 6] *i*®ro^tS* s ftffl-Ct5*^5d^J^ 

- *Sr5>S-T5- (S 1 0 - 1 ) \ feffitSi:*«ti(0 
Hrt»wX-p-C^5^Sr5t^-n5--.(S..iO-2) . Mttc 
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h C»RJ& LfcffiF*«r S ~ P ©ia $ fc»lt fc* $ & & 

9 n zMzzmbiximmzwo tau«»tt5 (s 

10-6) . 

[00 6 7] ®CD$t*@#mfflT?t 5 i: Lfc©£-Ktt\ & 
K&ffl Ufc S ~ P ©ia $ dsmffl-e# 5 2>>if p ^©^JJt-Sr 

fc^*-^©fl.&*E7f2©;g;£ !f?gj£;&s{fi:«©^© 
©B$) fcOiMSfctWU rwifc*i9S*)?>*>tftK« 

ufcim©^^*^^^*?***-* <sio- 
<Dmw.$LW cs^a-p©;^) f±«;a-c**^i: u 

(S 1 0-5) o 

[0 0 6 8] ®coS|itiS.u ? g~P(DS$oi^^5ff^-e 
JUttSfctt. * fttffl LfcKOf ifiXtfftW Lfc*o 

i:5,.(s.i.o-4)..o . . ;.: .... 

[0 0 6 9] £jL±<0«fc 5»-bT*«>fe*tfc«J9 

H©<6HrtfcAo-C^5*«r»»i-5 (SI 0-7) . 
Wlf©lfiHrtfcAoTW^»ofcSWHztt\ «J9fflUe 

^-VOi^. *<D*9 — y<o9W8880>*X>*m» 

(s i o-8) . ±bx 
[oo7o] ognoaMS 1 1 ) ±t&mm<DMi& io\z 

Ktfcfcfca^tttt/hU EMBRBlclBIti-*. -twiEts 
flHiy-zuft t*»c*j»7?.ftm®^ if -cfUffl-f- 5 r i: a*-? 



(10) 

/5 

61) *fflv^THf«fiES:***»K:JBSi-5 (3 0-1) . 
-t©J:5KLT, ±IBI06©»«1 OKiEttojSBfcJ: 
9®S:-t©fl^7>'^J:<-&tPiSlfeS:5c®lfeJ: 9#J9 

£*uTfl£9&£;i>3 (3 0-2) . 03 011 Sfc'O' 

[00 7 1] (^iig©^fl§ 1 2 ) ±fB2ttt<DJgflR 5 K|E 
«g©S«tc:J:9®^^^^»bixS. #IStt-CH\ «© 

[00 7 2] WZ-t£ . HI 3 1 f4®^©ttiEto3g^*i-|Kl 
"C» A^)©^3 3 l-2tf#g> 

*u* t # , * (Dmmm\ztti&i-z> A*BHfe©tWfc 

£#!7 *sT -yy 4 a<9 ■*?W-mk7 4 M * if &flfi^T»3: 
«©SBtt4rK»Sri*SRrte-C*)5 (3 1-3) . A 

»J*»-f-*»*3 9»- = >'h7^ hSrT(f-5, *5v^»±A*Sr 
ft^s 3 y h 7 ^ h ©fiv^Iftoi^, ®fS^© ^yf7 
^ l>S:±rf5*^LTtlRltR©gb*Sr#5ri:is-e# 

z&m^*9 (D&mmzttfc-tz>At)mfo<Dmi&<D 

30 hy^'hSrWS-r5J:5^^i: t#^.btv5o ' 
[0 0 7 3T " ' * "' • 

-Ctt, a— !T-aSW*«t»0#pflEOttB (*5<fctf««) ^ 
A^*Mc||jt-r5-i:»-J;9, -?:©^fls:^^9^^J:< 
ie«^^3i5lc, ili^©-g|5SrM@i^±9«)9Si5r 

[0 0 7 4] 2 fc1E«M>*9i-ett\ 3.-^-^11 

»f©fe«:©ffiB (*J«tT/tH«) 

w X©Bj^Srm^J"f-?.^i:?r^rtg»c-r3^i:j!iSTt-5. 
[00 7 5] Ht#iS3 JcfE«©^PJ-C»4, 
^t©A^©teS l*s£xmMQ «r**3»»R:»Jfei-* 

- 3. 
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